Varicocele is an abnormal dilatation of the pampiniform plexus composed of the testicular veins of the spermatic cord which drain blood from the testes, epididymis and vas deferens. Although the cremasteric and the deferential vein also drain blood from the testicle, they are rarely involved in the varicocele process. In 1980, Coolsaet described three types of venous reflux: type 1-occurs only in the internal spermatic vein, type 2-in the extrafunicular veins draining into the iliac vein (cremasteric, deferential, external pudendal), type 3-in both systems 1 .
Incidence
The incidence of varicocele isestimated to be approximately 6% in 10-year old boys and 15% in 13-year old adolescent males, similar to that reported for thegeneral male population (15-20%) . It is most frequently diagnosed among patients 15-30 years old, and is extremely rarein children younger than 5 years. Varicocele is considered one of the leading causes of male infertility and is usually detected in the subfertile male population (40%) 2, 3, 4 .
Etiology
The etiology of varicocele is unknown; various theories have been proposed to explain the fact that more than 90% of varicoceles are left-sided. The cause seems to be multifactorial, implicating several anatomic factors such as (1) the absence of antireflux valves at the juncture of the testicular and renal vein. These valves normally prevent the retrograde flow of blood in the upright position, (2) the right angle at which the left testicular vein inserts into the left renal vein, predisposing a slower drainage of the blood in the left testicular vein. In contrast, the right testicular vein drains directly into the inferior vena cava, (3) the increased pressure in the left testicular vein due to the compression of the left renal vein between the aorta and the superior mesenteric artery 5 . This is called "the nutcracker" phenomenon and (4) the increased length of the left testicular vein (8-10 cm longer). In up to 40% of casesa bilateral varicocele may be discovered upon examination. Gat et al suggested that up to 80% of men with a left clinical varicocele have bilateral varicoceles revealed by noninvasive radiologic testing 6 . An isolated right varicocele is rare and should raise the suspicion of a possible retroperitoneal pathology. Thus, thrombosis or occlusion of the inferior vena cava should be ruled out in all patients with a single right-sided varicocele. In addition a situs inversus could also explain of a right-sided varicocele.
Presentation
The majority of patients with varicoceles are asymptomatic; occasionally some present with acute or chronic scrotal discomfort by palpation of the distended veins in the scrotum during physical examination points out the diagnosis of varicocele. The patient should be examined in both standing and supine position, with and without the Valsava maneuver. In the standing position the scrotum and spermatic cord are palpated. A small varicocele may feel like a thickened spermatic cord whereas a larger varicocele is likened to feeling a bag of worms within the scrotum. These physical findings are accentuated when the patient perform the Valsalva maneuver which increases intra-abdominal pressure, distending the pampiniform venous plexus and increasing varicocele size. In the supine position the varicocele should be reduced; if not occur an obstructive etiology should be considered. According to Hudson, varicoceles are classified according to a 4-grade scale:
• Grade 0: Subclinical; the varicocele cannot be identified by palpation, only by Doppler ultrasonography.
• Grade I: palpable only on Valsava maneuver (<1cm)
• Grade II: palpable at rest but not visible(1-2 cm) • Grade III: visible and palpable at rest (>2 cm)
Indications for treatment
To date, varicocele treatment in children and adolescents is controversial and each case should be approached individually. In general, subclinical and grade I should be closely followed; surgery is indicated when the varicocele is associated with testicular growth retardation, and in bilateral or painful varicoceles.
In adolescence, grade I varicocele has no effect on normal testicular growth. In contrast, 34% of adolescent boys with a grade II varicoceleare at risk of left testicular volume loss over time and should be monitored every 6-12 months 7 . Up to 80% of patients with a grade III varicocele may present testicular atrophy or growth arrest and early surgical intervention is recommended 8 .
Imaging studies
• When the physical examination findings are equivocal and the diagnosis of varicocele is not confirmed, color-flow Doppler ultrasonography with and without the Valsalva maneuver is the diagnostic method of choice.
• Ultrasound is superior to the orchidometer in the assessment of testicular volume. The volume is calculated using the formula V= length x width x depth x 0.53. The average volume of male testis is 23 ± 3cm
3 .
• CT scanning is indicated when a retroperitoneal pathology is suspected in patients presenting a single right-sided varicocele or a non-reducible varicocele in a supine position.
Treatment

1.
Percutaneous Embolization: This approach is usually reserved for recurrent varicoceles after surgical repair. A catheter is introduced via the femoral vein into the left renal vein and through this into the spermatic vein. After catheterization, coils are inserted or sclerosant NBCA glue is injected with subsequent varicocele occlusion. The advantages of percutaneous embolization include preservation of the testicular artery and the noninvasive nature of the method. Disadvantages include risk of contrast allergies, injury of the femoral artery, hemorrhage, thrombophlebitis and coil migration 9 .
2.
Surgical approach: The aim of surgery is to identify and ligate the spermatic veins, preserving the testicular artery. Several approaches are used, differing in the level at which the veins are ligated 10 . These include:
a. Inguinal approach (Ivanissevich technique): After incising the inguinal canal, the testicular artery is preserved and all cremasteric, deferential and spermatic veins are ligated and divided. b. Subinguinal approach: The incision is made near the pubic tubercle, over the external inguinal ring. The use of microscope allows optimal visualization, facilitating the identification of small periarterial anastomotic veins that might otherwise be missed. The advantages of this approach include decreased postoperative pain, lower risk of testicular artery ligation and easier access to the spermatic cord. c. Retroperitonealapproach (Palomo technique): a transverse abdominal incision is performed above the internal inguinal ring. The testicular vessels are identified extraperitonealy above the point they diverge from the vas deferens. At this point the testicular artery and vein may en bloc be ligated. Failure to preserve the lymphatic vessels is associated with an excessive increase in testicular volume due to lymphedema, and a reduced testicular function according to higher LH and FSH stimulated values. Preservation of lymphatics is strongly advised in varicocelectomy in adolescents to ensure better andrological outcome 11, 12 .
3.
Laparoscopic-assisted retroperitoneal approach: A 5mm, 0 o telescope is inserted via an open transumbilical approach. One 5mm operating port is placed in the right iliac fossa and another on the left flank at the level of the umbilicus. An incision is made in the peritoneum over the spermatic cord and the cord vessels are dissected. In this technique, lymphatic vessels are preserved and the vein is clipped, ligated or cauterized en bloc with the artery. Preservation of the testicular artery increases the risk of varicocele recurrence and lengthens the procedure 13, 14 .
Follow up
Testicular size, consistency and volume are periodically evaluated to ensure that testicular atrophy, recurrence of the varicocele, or hydrocele formation has not occurred.
Complications
The most common complications following varicocele repair include hydrocele and recurrence of the varicocele. Hydrocele formation occurs in less than 10% of patients and is the result of lymphatic obstruction due to ligation of the lymphatic vessels during surgery. Percutaneous embolization is not associated with hydrocele formation and microscopic assisted procedures are related to a complication rate less than 1%. The reported rate of recurrence rate is as high as 20%, depending on the surgical method. The use of optical magnification is associated with a recurrence rate of less than 5%, as opposed to a 15% rate recorded with other approaches, and 10-25% with embolization. Testicular atrophy, injury of the vas deferens and chronic testicular pain may occur, but these complications are uncommon 15 .
Conclusion
Adolescents with varicoceles represent a large and heterogeneous group. A standard protocol for such patients may not be possible and an individualized approach is recommended. Physical findings, testicular asymmetry, and abnormal Doppler Ultrasound parameters are considered and used as part of an overall clinical decision. Currently, there are no parameters that can predict impairment of fertility in adulthood for these patients.
